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(54) IMAGING LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make telecentricity and 
distortion excellent and to make optical performance 
excellent while realizing miniaturization. 
SOLUTION: This lens is constituted of three lenses, that 
is, a 1st lens 2 having negative meniscus shape, whose 
object side is made convex, a 2nd lens 3 having positive 
power, whose object side is made convex and whose 
both sides are made aspherical, and a 3rd lens 4 having 
negative meniscus shape, whose object side is made 
convex in order from the object side, and a diaphragm 5 
is arranged between the 1st lens 2 and the 2nd lens 3. 
When it is assumed that the refractive index of the 1st 
lens 2 is N1, the Abbe number thereof is V1, the 
refractive index of the 3rd iens 4 is N3, and the Abbe 
number thereof is V3, the refractive indexes N1 and N3 
are in a range larger than 1.6 and smaller than 1.9 and 
the Abbe numbers V1 and V3 are in a range smaller than 
30. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



(19) B*mftVHf (JP) 



«»4*BB«HF4** (A) an 



002-98889 

(P 2002-98889 A) 
(43)iiMB ¥B£14¥4fl 5 B (2002.4. 



5) 



(51) Int. CI. 
GO 2B 



13/04 
13/18 
13/22 



F I 

G0 2B 13/04 
13/18 
13/22 



D 2H087 





OL 


(4 61) 


(2 1) ffi^#-% *$Si2000-290945 (P2000-290945) 


(71) ihMK 


000002185 








(22) mm B ¥l£l2¥9fl 25 B (2000. 9. 25) 




Ji 1 Kttffi Ji 1 6T § 7#35^- 












m^f5p a Bill^tp D pJH6TB7#35^ VZ- 










(74) f^lA 


100067736 












'#) 2H087 KA01 NA02 PA03 PA17 PB03 






QA02 QA06 QA17 QA21 QA26 






QA37 QA41 QA46 RA05 RA12 






RA13 RA32 RA42 RA43 RA44 






UA01 


(54) mw<D&m mmu>x 



(57) imm 1 




^2CDu>X3<h<DF B iic«. mo sfimmtsnx^z. 

f L-t« ^ 1 OU'>X2<DBfff*«rN 1, 7y^V 
ltl, m3OTU>X4CDBflrS£N 3, 7>-^§C€:V 
3 LL'tzt^iZ. HtfT^Nl, N3«'. 1. 6<fc9fc;*: 
#<,V&0 1. 9«fcOfc/h£<^®SS3l;:<&0. T-y^gCV 
1, V3^, 3 OcfcOfc/h^iSffllC&S. 



(2) 

1 

[19**1] ifi^ttfllftt&IKlc. tii^ftWtfehWii-$ 

nfc*©* zx* xm^mt^m 3 © u >x<t £<i 

A. 

±f3MU©l'>X<h_hfB!fS2©U>X<h©P.i]l;:te. 

±IESfil ©U>X©J3#t3S£N 1 , Xy^ffcfcV 1 t 10 
U ±iBSil3©l'>X©ja#r^£N3, T-V<Sc?:V3 
<hbfc<h€?K. JStfr^N 1. N37S*. 1. 6«J;9t>*# 

«»u>x„ 

[!tt#JU2] JtESl roi/>XR^ 3(0 U->Xte. 

>x. 

[BWaflMBfcKW] 20 
[0 0 0 1] 

[0 0 0 2] 

>X£LTte. 2&©i£bU>XT*?lfiE£*lfc*>©#£ 
[0 0 0 3] 

fc. 

[0 0 0 4]—*. + 2#C©fll^>X© 
6 <h t» -3 7iFp t Mrt<& o fc„ 

[0 0 0 5] d©*:*, tl»l/>XtLTH 40 
U hD^-^X^XWfcWTWfiffl^nT^fcri*. t- 

[0 0 0 6] fCt. #SEWiC©<fc3fcfit5lS©W#l;: 
[0 0 0 7 ] 

[USSr/Sife-T^Tti*©^©] CCDlM€:jSfi£-r-S*:56 50 



4#M2 002-98889 

2 

a®t$nfcft©^-x*xp«s«rr-5^i©u>x 
nfciEw/w— **rf -5^2(0 i/>xt. fe^ttwa 

ffi £ 2 nfcft © * = 7. * 7. JBJtt & -5 31 3 © U > X <h 

*«Efi3nT^S. gSl©U>X©JSST^£N 
1. Tv^ftSV 1 <fcU Sg3©U>X©®tlT$£N 
3. 7y?S6V3tl/titC Bflr^Nl, N3 
**, 1. 6J:Q'b*eirVe.0 1. 9£0<b«h3WBHIC 
feO. 7-v^ScVl, V3#. 3 0 «k9 fe/hSt^lBHtC 

[0 0 0 8] ;i©iS«U>XTte, tt«4MI4>£MlC. 
^C0/1'7-^r^-r ; 5^l©U'>Xi:. jEW/W — Sr^Tf 
5I2C9l/>X<!:. gOA7-Stt5»301/>X<!: 

[0 0 0 9] d©S#U>XT«. fglC0U->X 

^ffl*^2C0U>X©*-CJ:oT#Af>n-5. Tft*> 
g2©l/>X©/W- ©3$^®©J*<L\5|n]»;:il£9 £ 

[0 0 10] £©«flfcU>X-Ctt. tB2©U>X 

3 v iR £ <t © a 7 > x & m z> c <t a* t? ^ . 

[0 0 11] CfflMl/>Xtll ^1©1/>X 

©S©T^N lK.tfSg3©l^>X©J3ST^N 3 ^tl^ 
ni. 6&Q*>*:<g^E.-z>l. 9«fcDt>/hS<^«SH<i:-r 

[0012] ^©iii/>xta, sgiwi^x 

©T'y^^VlRr/B3©U>X©T-y^ScV3$:. 
ti^*n3 0«fcOt>/h5^®ffli-r^)Cl<i:tc«t:0. feiRM 

[00 13] Ucfc, d©SI®U>XT«. 3Z><DU>X 

<nr>%. mi(oi'>x$:&w-&Mtfaffi£2nrc*-x 
*x&Wiiz?z>c£i l z£K). mmyt&z+ftm&Tz z. 

Z>. ^3©^>X«:«^fflil^a®<h^nfc^r: 
[0 0 14] tA±©J:-5tC*^^lC^^S«U>Xl? 

[0 0 15] 



(3) 



2002-98889 



[0 0 16] JWTOIJi^Ttt. *5£W&mm[stt 

[0017] *&w&mmisfiiffim\s>x<D-mm.m$:* 



[0 0 18] 
Will 





R [ mm ] 


D [ mm ] 




N d 


Vd [ 


0 


.00000 






1.00000 


.00 


1 


.00000 


2.5000 




1.00000 


.00 


2 


2.46000 


1.1 000 


FD6 


1.8051 8 


25.46 


3 


1.83000 


.2285 




1.00000 


.00 


4 


.00000 


.3800 




1.00000 


.00 


5 


.00000 


.5157 




1.00000 


.00 


6 


6.84294 


2.9000 


PMMA 


1.491 50 


61.25 


7 


-1.43529 


.2000 




1.00000 


.00 


8 


26. 1 4000 


.8000 


FD6 


1.8051 8 


25.46 


1 9 


6.55000 


.8641 




1.00000 


.00 


1 0 


.00000 


1.1 500 


FEL2 


1.54072 


47.20 


1 1 


.00000 


.9650 


BSC7 


1.51 680 


64.20 



[0 0 19] 2KD««U>Xltt» SJBfc, 
glOU>X2t, %Z2<Dl>>X3£. fg3£>U>X4 

[0 0 2 0] CCDo^. mi<DU>X2\*. 0O*_fcfFD 

©l/>X2H W&ftKfr&MK.* !BlHSlRtf»2 
®S2^^TUT*30, *liBSlRtf*2B5S2^ J E* 

n*nciWRtfiawfcanfcfta)/t7--t#-r*^rix 30 

[0 0 2 1] &*5, C©»lffiS 13tOfJB2ffiS 2tt* 

*n-6n* i ic^-rms^t 2 , 3^*t*UT*o» co 

^lffiSl^WWt +2. 4 6 0 0mmT 
^2IS 2 0[)ft*¥gt4. + 1. 8 3 8 0 0mm 
SS1BS 1 (h^2IS 2 £<D%:m±T'(DmM 
OP*) tt, 1. lOOOmmtMo Il^U 
>X2 0BSr*»4. 1. 8 0 5 1 8TSO> 7^* 
tt, 2 5. 4 6T£>£o 
[0 0 2 2] — S2©l/>X3lt 3 ftfr w f7 7s s f-v 40 
Wtf#U/fW*7?UU-h (P MM 



»3HS3»tflB4mS4*#UTi30, ^3ffiS3S 
ni/>XT^5o ^2©U>X3H> 4>&<<h 

[0 0 2 3] &43, C©g3SS3Wl4SS4H 
^-tl-en^l lC^TM#^6. 7Ktt/SbT*3?K CCD 
ff§3®S 3GDt&*P¥SfcL 6. 8 4 2 9 4mm? 
$>0, ^4ffiS 4CDffi^^S«, - 1. 4 3 5 2 9mm 
|g3®S 3£*4fflS4fc<D#tt±T©BSi 
(Jp*) tt. 2. 9 0 0 0mmm fg2<E>U 
>X3©18t¥H 1. 4 9 1 5 0t*0, 7V<%1 
\t. 6 1. 2 5T&5o 

[0 0 2 4] Sfc, C1C0^2CDU>X3 IZ&^T* ^3 
HS 3&tffg4ffiS 4tt. ftdWIt^tlTV^o 

[0025] ##ffitt, aTfc«-ra»©#» 

ffi<7DiC (l) fcJ:0«-rc:£rt*-c#5. 

[0 0 2 6] 
«1] 



Z = C jcV 



(l +v /l-(a 1 + l)C 2 x^a 4 x* 



+ ax 6 + a x* + ax 

o S It) 



10 



(1) 



C 0 0 2 7 ] &iS. d<75#^ffiCOiC (1) iCfc^T. Z "CfcO. Xte. Jgu££ii 0 ftfifclit^-f -S^faW&gT- 



(4) 



2002-98889 



T. #£*®li. KmiB.&Ol8im¥®R£> Ri£5£8ca, 
4#, 6&. 8&. l o %.<D}mmiR<Dfti*ffi&tk 
a 4 , a 6 . a 8 . a ,o«tlC«t d <t^T#2>. 

[0 0 2 83 ^3IS3&^4ES4©F) 

St^SSca,. Mic 4^. 6^, 8;fc. iofr<n$m* 



SE2<0ffi9T&-5. 
[0 0 2 9] 
1^2] 





^3I(S3I 


H4S(S4> 




-0.39086176544B1X1 0° 


-O.ixl 0 1 


ar 4 


-0.58074D092191 1X10 -1 


-0.922471 31 31 654x1 0 -3 


*6 


0.0 


-0.2951 1 7536B023X1 0 -2 


*8 


0.0 


-0.1588256B27391X10" 4 


« 10 


0.0 


-0.1580001 636205x1 0 -3 



[0 0 3 0] S3©l/>X4lt #J;U4FD6 <h 

>X4H SE^flcffl^SJeiC, i5ffiS5R^6BS 20 
6£*TUT;feD, S5WS 5fttfS56®S 6**, tn-f 

[0 0 3 1] &43 % £CQffl5ffiS 5&tfg§6®S 6*4, 

»5BS5©tt**SH + 2 6. 1 4 0 0 0m 
mTfeO, * 6 HS 6 + 6. 5 5 0 0 0 

znmTftO, S 5® S 5 £Sg 6 ffiS 6 <h©3fctt±T<DBg 
01 (JS^O tt, 0. 8 0 0 0mmm Sfc, fg 3 CD 
U>X4 0)HSW4* 1. 8 0 5 1 8TS0, 7y^» 30 
14, 2 5. 4 6T<&<5„ 
[0 0 3 2] *&, Sl©l/>X2 t»2©l/>X3 t 

0. ^CD/5^4, 0. 3 8 0 0mmtfc0, $&1<DI'> 
X2 tC03ttt±-C0)!EI»»4. 0. 2 2 8 5mmT*0. 
»2a)U>X3iK03t«i±T(OlE»4, 0. 5 157m 
m~C&£>o 

[0 0 3 3] £Ac. £<B»«U>XltCtt, 9S3<D\s> 
X4(D«»ffiC Hll:St«fc5ft^-»7X6, 7 40 

^-^7X6, 7 a. tn?ng i tc^-r®#^ i o , 

1 1 Ktt&LT&tK # ^X6 14, #y 

itffSl. 1 5 0 0mm<DFEL2aftftt*3t*;tf5 
XAi&ttQ. JBSW4. 1. 5 4 0 7 2TS0, Ty*< 
4 7. 2 — y^-^7X7H #J 

;U4J¥£ 0. 9 6 5 OmmCDB S C 7 £P¥tfn*3l£^# 
7X^68:0. B«*tt. 1. 58913 T*0, 7y 
^mt. 6 4. 2 OTfe^c 
[0 0 3 4] tLT, »*l/>Xnt 50 



5»»Lfc3fc*«. l*lftlC{»JA«C CD^fiftff « 
[0 0 3 5] £4Ji<0<fc5^«JS!cSn^»«U>Xia)3» 

[0 0 3 6] d<D»«U>XlTJ4, «E*flc«*6« 

6ftS*2©l/>X3i:, J|<7)/19-£;{rT£ffl3<7) 
U>X4t©3«CDU>X^±0SlJ5!c*n*Ci:T. ^ 

[0037] E©SMfcu>xi-ett, fgl<DU> 
X2 t»20)U>X3 £4>|Hfc:ttD 5£fiBfi-r*d<!:tC 

So T&to"6* S20l/>X3©^7-0^lO*t 

[0 0 3 8] ClC!)»«U>Xl^f4, Sg2(DU> 

3R^4IS44W:*«I(i:t5C 

[0 0 3 9] *fc, £<©««U>Xl"C»4, mi<DU> 
X2(DBtff^*N 1 tU m3(OU>X<OBtff**N3 
tLf^tL IJr*Nl, N3*«, 1. eJcDfc;*:^ 

cm^cto* ■iiifWtt*A«Fc*ijEr*j:t*«T#*. 

[0 0 4 0] C©l8«U>XlTtt. miV>U> 

X2fl)77^ftVltU *30U>X3©7y<ftV 
3ibfc£#K:. 7^»V1, V3^ 3 0£0fc/h 

[0 0 4 1] CCDl®^U>XlTt4. 3O(0l/> 



(5) 

7 

X2, 3. 4(Do^>. &1<DU>X2 £&^fl£<BW£iffi 

3 tf> V > X* 4 £ &^&Mtfehm <h £ ftfc ;* - X * X U > 
Xi:-T-5Cl<!:fc«k0. 5 L U /- t> h 'J y i7{4£r&$?{c{£^> 

[0042] K±ro«tptc. Z\0>m&U>XlT'\*. /J> 
0 9 fl/t»'Jf>tt^f-fX-| — -> 10 

3 u rot -r 

[0 0 4 3] T&fc*>. ^©jf#U>Xl-C«> 

[0 0 4 4] Lfd^T. ^JA«CCD^(Dtg^^ffl 



t^M 2002-98889 

8 

[0 0 4 5] 

[^^©a^] «±i¥aatcttt^bfcJ:-5Jc:. 
S««U>Xt±ti«. /hSHt£0 9 ^U-fc> 

T. WAtfCCD9©««*^JB©/hfflja:33fc*teflB© 
-5. 

[0®rofSm&!&fl] 

[0 1] #fgW£jgffibfc&«U>X©&l£0-C&3. 

[02] ±K»«u>x©sjiffi«HSH-T?*s. 

[0 3] ±IE»«U>X<03"7«*Bnf**. 

[04] ±E*«u>x©#jS««ia"r**. 

[0 5] ±IBJtfltl/>yC©2*«USB-e»S. 

1 SB«U>X. 2 glffll/>X. 3 ^2©l/> 
X. 4 »3 01/>X. 5 SEO 



[01] [0 2] [0 5] 




+2.0 



v (6) &m 2002-98889 

} 

[03] 




[04] 




+0.5 



